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OLFACTION IDENTIFICATION

Mother-Daughter
Olfaction Identification
Linda N. Johnson
University of Tennessee at Chattanooga
Abstract
Research was undertaken to see if it is
possible for females to identify their
mother or daughter by olfactory cues
alone. Twenty-two females, 11 daughters
and 11 mothers, participated in the
experiment. Mothers ranged in age from
37 to 46 and daughters ranged in age from
11 to 21. Each subject was blindfolded
and asked to smell (hairline level) the
necks of two different individuals. The
individuals consisted of one relative (a
mother or a daughter) and one control
subject. Each subject, of course, was
asked to identify her relative. Seventeen of
the 22 subjects correctly identified her
relative (p < .01, 2-tailed binomial test). A
second experiment was administered to
determine if subjects could correctly
distinguish between cotton pads that had
been placed, for the duration of experiment
one, under the arm of another subject and
under that of a relative. Fifteen of the 22
subjects correctly identified the cotton pad
of their relative, (p <.05, 2-tailed binomial
test). The null hypothesis that there would
not be a statistically significant difference
in the number of females able to recognize
their mother or daughter and those who
could not was rejected.
The study of human olfaction and
how people incorporate this sense into
their behavior has been very difficult. "One
reason is that, for the most part, odor
perception functions without conscious
awareness while monitoring the chemical
environment" (Engen, 1991, p.xii).
New information on human
behavior is often found by studying animal
behavior. "At the level of insects, ants and
bees regularly transmit information
throughout the nest by chemical signals,
and various animals such as rats, mice,
rabbits, and dogs control at least some of
their social activities by means of chemical

messengers. Therefore, it is not
unreasonable to suppose that at the human
level we retain some vestiges of a primitive
ability to pass information from person to
person by means of body emanations"
(Wright, 1982, p. 140). Williams and
Groux (1993) have found that rats avoid
certain fear odors emitted by other rats
who have been exposed to stress. Filiatre,
Eckerlin, Millot, and Montagner (1990)
studied the behavior of dogs with children
and found that olfaction is not only part of
their communication system but also an
enabler for dogs to decode and integrate
human behaviors and to possibly recognize
the emotional states that underlie them.
Wright (1982) also suggests that it is
possible for experienced police dogs to
recognize what emotional state an
individual is in by his or her body odor.
One area of animal and human
subliminal chemical communication that
has been researched is menstrual
synchronization. It has been suggested
that women are more odor sensitive than
men and further are more sensitive during
ovulation than during menstruation. There
is more mucus present at the olfactory
epithelium during menstruation that
prevent odors from reaching the receptors
(Engen, 1991). Female rats, monkeys and
humans have been studied with findings
indicating that airborne chemical and/or
hormone communication may account for
menstrual synchronization of females that
are living or working together (Graham,
1991; Wallis, King, & Roth-Meyer,
1986).
It has been suggested that olfaction
may play an important role in the bonding
of human infants and mothers (Porter,
Cernoch, & Perry, 1983; Schaal, 1988).
Porter et al. (1983) found that 13 out of 17
mothers could correctly distinguish their
newborn infant's shirts from another
infant's shirt after a mean exposure to their
infant of only 2.4 hours. Schaal found
that infants would orient their faces for a
significantly longer time toward a breast
pad worn by their own mother compared
to a donor's breast pad. Schaal also
reports on a study by H. Montagner that
found 18 out of 26 children, ages 3.5 to
4.5 years old, could distinguish between
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their own mother's tee shirt and a shirt
worn by another mother by olfactory cues
alone.
Porter and Moore (1981) tested 12
pairs of full siblings and reported 19 of the
24 children, ages 3 to 8, correctly
identified the tee shirt worn by their sibling
compared to an unfamiliar agemate
(subjects which were similar in age) (p <
0.01, 2-tailed binomial test). In Porter and
Moore's tests, new, identical tee shirts
were given to the subjects to wear for three
consecutive nights and subjects were
instructed to avoid using scented soaps or
perfumes during this time. The shirts were
kept in sealed plastic bags while not being
worn. When testing for odor recognition,
subjects were presented the shirts in
plastic-lined cardboard buckets with a
small opening at the top of the bucket to
sample the shirt odor. This particular
research, however, did not mention any
special handling of sheets or other
bedding. It is possible that familiar
laundry odors passed from the bedding to
the shirts.
In a similar test (Porter and Moore,
1981), 16 out of 18 parents (10 mothers
and 8 fathers) were able to identify which
of their children had worn a shirt when
presented the shirts worn by their two
children (p < 0.001, binomial test).
Mothers and adolescents do not
have the same close physical contact that
mothers and small children have. Further,
chemical changes occur in adolescence that
could affect one's body odor. This
research addresses the problem of
whether or not older female children and
mothers can distinguish each other from
another agemate by olfactory cues.
It was hypothesized that there
would be a statistically significant
difference between the number of females
who could and those who could not
recognize their mother or daughter by
olfactory clues alone.
Method
Subjects
Twenty-two females, 11 mothers
and 11 daughters, participated in this
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olfaction experiment. The mothers ranged
in age from 37 to 46 and the daughters
ranged in age from 11 to 21. All mothers
were still having monthly menstrual
periods and all but two of the daughters
had started menstrual cycles. Five subjects
reported stuffy or runny noses but were
able to smell.
Materials
The experimenter provided tee
shirts (laundered in unscented detergent
and rinse) to be worn immediately after
showering and just prior to appearing for
the experiment. Subjects were also given
identical shampoo and soap for showering.
Tee shirts were kept sealed in plastic bags
until worn by the subjects.
Cotton pads worn under subjects'
arms during experiment one for use in
experiment two were also provided.
Procedure
The experimenter washed each
subject's tee shirt to be worn during the
experiment in unscented detergent and
used unscented rinse. The shirts were
dried and placed in a ziplock type plastic
bag. Subjects were instructed to keep the
bag sealed until they had showered and
were ready to dress and appear for the
experiment (see Appendix 1). Each
subject washed her hair with the same
shampoo plus conditioner and used the
same brand of soap. All subjects were
instructed to add no deodorant or
additional scents before the experiment and
signed a statement indicating their
adherence to this request prior to
participation (see Appendix 2). Subjects
answered a brief questionnaire (Appendix
5) and were given procedural instructions
(Appendices 3 and 4).
The two reported smokers (both
smoked the same brand of cigarettes) were
paired together to be smelled. The
participants were grouped in two
mother/daughter pairs. Each blindfolded
subject was asked to keep her eyes closed
to further prevent seeing anything that
might cue her as to which subject she was
smelling. All were tested in the same room
with the drapes drawn and the lights turned
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off to control for any light that might be
seen through the blindfold. The two
people to be smelled were seated back to
back on a small bench and another person
helped hold the hair off of their necks. If
there was any difference in height, a pillow
was added to one side of the bench to keep
them at equal height.
Wright (1982), reporting on
Professor Yas Kuno's book Human
Perspiration, indicated that mental stresses,
including mental arithmetic, can produce a
sensible perspiration with no latent period.
In keeping with Kuno's research, the two
people to be smelled were given a pencil
and paper and asked to do any kind of
multiplication or math. If any noise was
made by one being smelled that might cue
the blindfolded subject, everyone was
moved around behind the blindfolded
subject and another trial would begin. The
blindfolded subjects were asked to smell
the hair line level at the back of the neck of
their mother or daughter and one other
person (unrelated). Subjects then indicated
which individual they believed to be their
relative. The subjects took approximately
4 seconds to smell each individual. Only
three subjects asked to smell each again
before making a choice.
In a second experiment conducted
simultaneously, each subject was give a
cotton pad to put under her arm during the
above experiment. When the first
experiment was concluded for the two
pairs, cotton pads were collected and put
into plastic bags. The bags were coded by
the experimenter with press on tabs. The
code was recorded separately so that no
subject knew which bag belonged to
whom. Each subject was then given her
relative's cotton pad and the cotton pad of
the non-relative to smell. Subjects took
approximately 6 seconds on each pad
before making a choice.
Results
Seventeen of the 22 subjects
correctly identified her relative (p < .01, 2tailed binomial test) when smelling the
back of the neck at the hair line. Seven of
the 11 mothers and 10 of the 11 daughters
correctly identified her mother or daughter.

In the second experiment, 15 of the
22 subjects correctly distinguished
between a cotton pad that had been put
under the arm of one other subject and that
of the relative (p <. 05, 2-tailed binomial
test). Seven of the 11 mothers, and 8 of
the 11 daughters correctly identified the
cotton pad of her mother or daughter. (See
Tables 1 and 2).
Table 1

Results of Olfaction Experiments 1 and 2 for
Mothers ("M") and Daughters ("D").
Date
10/16
10/16
10/16
10/16
10/16
10/16
10/16
10/23
10/23
10/23

10/23

8.C.K
t
(D)
41
46
43
38
45
45
37
45
44
42
46

(15)
(17)
(12)
(11)
(16)
(21)
(12)
(17)
(16)
(15)
(13)

ID On let
Experiment
M
ID)
yes (yes)
yes (yes)
yes (yes)
yes (yew)
yes (yes)
yes (yes)
no (yes)
no (yes)
no (yes)
no (yes)
(no)
yes

Total Yes - Correct ID

7

Total Mothers & Daughters
Correct ID on 1st Experiment
Correct ID on 2nd Experiment

ID on 2nd
Experiment
M
(V ,
yes
yes
yes
yes
yes
yes
no
yes
no
no
no

(yes
(yes)
(yes)
(yes)
(no)

(yew)
(no)
(yes)
(yes)
(no)
(yes ,

10

17
15

Table 2

Binomial Results of Experiments 1 and 2
Experxment One

1 7 / 22

p.

.0063

Experiment One
Mothers
Daughters

7/ 11
10/11

p.
p.

.1611
.0054

Experiment

Two

15/22

p.

.0407

Experiment Two
Mothers
Daughters

7/11

P.

.1611

B/11

p.

.0806

Discussion
In the experiment with the cotton
pads, differences between individual body
odors proved harder to detect and
distinguish as more subjects were correctly
identified when smelled directly. If the
experiment had lasted longer and the cotton
pads had been worn for a longer period,
there may have been a stronger odor.
However, subjects appeared to be
guessing more in this experiment than
identifying with the odors as they did
when smelling the subjects directly.
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These experiments support the
work of Porter and Moore (1981) although
there were fewer subjects in this
experiment which correctly identified their
relative than there were in Porter and
Moore's. Their subjects wore shirts for
three nights and would have had a stronger
body odor to be detected. In these
experiments, subjects had just showered
but were exposed to their household or
automobile environmental odors for a brief
time. Further testing in laboratory
conditions with a greater number of
subjects could rule out any possible
environmental effects, such as odors that
remain in the air from prior use of laundry
scents, hair spray, perfumes, smoke,
food, or fabrics. However, these
experiments have suggested that humans
are able to detect differences in
individuals' body odor.
Is it possible that we do
subliminally detect emotional odors with
those people we know and live with? To
what extent is human interaction affected
by subliminal body odors? These
questions would make interesting further
research into human body odor and
olfaction. Wright (1982) reports
individuals who say they can detect the
feelings and emotional states of others with
their sense of smell. He quotes a
psychiatrist who reports the odor of fear is
a strong bitter smell similar to vinegar
(Wright, 1982). Future research with such
subjects could determine if this is a limited
ability or if other humans could be trained
to develop a keen sense of smell.
In conclusion, with research
evidence as presented in this study of
distinguishably individual body odors,
further testing of olfaction and body odors
may lead to new understanding of human
behavior and social interaction.
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Appendix 1
Instructions for Volunteers of
Mother/Daughter Olfaction Experiment
Thank you so much for helping with my experiment.
Please leave shirts enclosed in the plastic bag until
you have showered and washed your hair with the
enclosed soap and shampoo. Remember not to use
deodorant, perfume, hair spray or any additional scent
until after the experiment.

Appendix 2
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Engen, T. (1991). Odor Sensation and
Memory. New York: Praeger.
Filiatre, J., Eckerlin, A., Millot, J., &
Montagner, (1990). An
experimental analysis of olfactory
cues in child-dog interaction.
Chemical Senses, 15(6), 67916

Subjects Understanding of Experiment
I have just used the shampoo and soap that was
provided and have not added any artificial scent such
as hair spray, cologne, or deodorant. I am wearing
the shirt that was washed in unscented laundry
detergent.
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Appendix 3
Instructions for Experiment 1
(To the blindfolded person)
Please face this way while I blindfold you. Please
keep your eyes shut just in case you could see
anything with the blindfold on. Your daughter (or
mother) will be seated on one end of the bench and the
"other person" on another end.
(To the ones being seated behind blindfolded subject)
Please take a seat on either end and face this way. Sit
up straight and bend your head over. (Check for
pillow - add if needed.) I am going to give you a piece
of paper and pencil and ask that you do multiplication
tables or some kind of math. This will help you
concentrate and, hopefully, not giggle. Please don't
say anything or make any noise that might let the
blindfolded person know who you are.
(To the blindfolded person)
I am going to turn you around and walk you over to
smell the two people. You will have to bend over at
the waist a little until I tell you to stop. (Hold
subjects head in place and instruct when to stop.) You
will smell the person on the right first. Now turn
your head to the left. Can you tell me which one is
your daughter (or mother)?

Appendix 4
Instructions for Experiment 2
Please take this cotton pad and place it under your
shirt and under one of your arms. Just let it stay there
while we run the experiment.
(Collect cotton pads after conclusion of experiment
one. Place in coded labeled plastic bags.)
I would like for you to smell these two cotton pads.
(Give the plastic bag to subject.) Please smell both
sides of each of them. Can you tell me which one
belongs to your daughter (or mother)?

Appendix 5
Information and Results Records
Age:
Start date of last period:
Are you suffering from a cold or sinus infection?
Do you have any difficulty with smelling food?
Please list what you have had to eat or drink today.
Do you take any medication to regulate your period?
Do you smoke?
Trial one:
Trial two:
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